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Description 

[0001] The present invention relates generally to a de- 
vice for heart therapy according to the preambula of pat- 
ent claim 1 . 

[0002] A modern, automatic, implantable defibrillator, 
e.g. as described in Current Problems in Cardiology, 
Volume XIV, No. 1 2, Dec. 1 989, Chicago, Troup J.P. "Im- 
plantable Cardioverters and Defibrillators", pp. 699-700, 
also includes cardioversion and pacemaker stimulation 
options, in addition to the defibrillation function, for both 
tachycardia and bradycardia and is sometimes referred 
to as an AICD (automatic implantable cardioverter defi- 
brillator). In AICD defibrillation, an attempt is made to 
induce all heart cells to depolarize simultaneously by ap- 
plying a strong electrical field across the heart, i.e. the 
heart is given an electrical shock. The electrical shock 
is in the form of electrical pulses which can sometimes 
be delivered in more or less sophisticated spatial and 
chronological patterns. 

[0003] However, considerable electrical energy (5-40 
J) is required for defibrillation. So tissue subjected to the 
shock could be damaged. For e.g. this reason, attempts 
are being made in the art to reduce the electrical energy 
needed for defibrillation. Within the scope of the AICD 
prior art, a radical reduction in energy, i.e. a reduction 
on the order of a factor of ten or more, is actually only 
possible, in the event of an arrhythmia, such as tachy- 
cardia, which sometimes appears prior to a fibrillation, 
when the therapeutic device operates with ATP (anti- 
tachycardia pacing) with pacing pulses emitted in rela- 
tion to the tachycardia beats in a pattern causing the 
pacing pulses to terminate the tachycardia. Here, the 
energy of the pacing pulses in ATP is of the same mag- 
nitude as in conventional pacing pulses for bradycardia, 
i.e. on the order of microjoule. However, the ATP technic 
is only applicable to a tachycardia which may precede 
the fibrillation and cannot replace defibrillation of a heart 
displaying established ventricular fibrillation. 
[0004] In therapy in the form of electrical nerve stim- 
ulation for treating disorders others than those occurring 
in the heart in tachyarrhythmias, it has long been known 
that the energy required is very small, as in pacemaker 
treatment of the heart, compared to the above-de- 
scribed conventional energy levels in defibrillation. 
[0005] Electrical nerve stimulation and the energy 
needed for it can be elucidated with a modem system 
for stimulation of the vagus nerve in treatment of epilep- 
sy and are described in an article by Tarver et al.: "Clin- 
ical Experience with a Helical Bipolar Stimulating Lead", 
Pace, Vol. 15, October, Part II 1992. The system em- 
ploys a pulse generator which is subcutaneously im- 
planted in the upper left part of the thorax region and 
which is connected to a nerve-stimulating electrode ar- 
ranged around the left vagus nerve in the neck area. 
During nerve stimulation, the generator emits 0-12 mA 
pulses with a pulse width of 130 to 1000 microseconds. 
[0006] A heart therapy device based on electrical 



nerve stimulation should therefore be one way to com- 
ing to grips with the high levels of energy needed in con- 
ventional AICD technic. The heart's innervation will now 
be briefly described in order to enhance understanding 
5 of the way such a heart therapy device could be 
achieved. 

[0007] The vagus nerve is also of interest as regards 
the heart and the nervous system's action thereon, 
since this nerve forms a part of the autonomic nerve sys- 

10 tern. The autonomic nerve system innervates the heart 
in the form of two sub-systems, the sympathetic and the 
parasympathetic. From the physiological point of view, 
these systems are represented by a plurality of nerves 
or nerve strings (with attendant ganglia) in different lo- 

*5 cations. The terms "sympathetic nerve" and "vagus 
nerve" will often be used below, for simplicity's sake, for 
the two sub-systems and attendant nerves/nerve 
strings, despite the actual complexity of innervation. De- 
tails will, however, be provided in the description when 

20 needed for the understanding. Increased signal activity 
in the sympathetic nerve increases heart activity (heart 
rate and stroke volume), whereas increased signal ac- 
tivity in the vagus nerve reduces heart activity (heart 
rate). Activity in the sympathetic nerve and the vagus 

25 nerve normally balance each other so the heart main- 
tains an appropriate rate at rest, about 70 beats/minute. 
[0008] Partly in consideration of the above discus- 
sion, activating electrical stimulation of the vagus nerve 
for prophylaxis and treatment of both ventricular and su- 

30 praventricular arrhythmias has recently been proposed 
(Max Schaldach "Electrotherapy of the Heart", 1992, 
Springer Verlag, Heidelberg, pp. 21 0-21 4). Here, the in- 
creased activity in the sympathetic nerve in impending 
or established tachyarrhythmia is monitored by intra- 

35 ventricular measurement of impedance, i.e. by indirect 
measurement of sympathetic activity, in order to control 
emission of activating electrical pulses to the vagus 
nerve in impending or established tachyarrhythmia. 
[0009] However, the applicant, in his own animal ex- 

40 periments and measurements concerning tachyarrhyth- 
mias encompassing fibrillation, was unable to find any 
defibrillation effect in stimulation of the vagus nerve dur- 
ing established, ventricular fibrillation. 
[0010] The object of the present invention is to 

45 achieve an effective heart therapy device with low en- 
ergy requirements for prophylactic and acute treatment 
of tachyarrhythmia by nerve stimulation, for defibrillation 
in particular. 

[001 1 ] The object of the invention is achieved with the 
so features set forth in the independent patent claim, and 
advantageous embodiments of the invention are de- 
fined in the dependent claims. 

[0012] The invention will now be described in greater 
detail with reference to an embodiment as disclosed in 
55 the attached drawings, of the device, according to the 
invention, for heart therapy as applied in the above-de- 
scribed AICD defibrillator system. For illustrative - not 
restrictive - reasons, the device according to the inven- 
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tion will henceforth be designated in this description as 
a "nerve-stimulating heart defibrillator" or a "nerve-heart 
defibrillator" whose task is to terminate fibrillation in the 
heart. It is to be understood that also other tachyarrhyth- 
mias, such as impending but as yet unestablished fibril- 
lation treated with ATP or cardioversion according to 
conventional technics, can be treated and that the des- 
ignation "nerve-heart defibrillator" in this context is a 
term only employed for explanatory purposes. Even if 
the nerve-heart stimulator is explained and described in 
conjunction with a Al CD-type defibrillator system, it is 
further understood that the nerve-heart stimulator can 
be employed independently without all the parts in the 
described defibrillator system. 

[0013] FIG. 1 is a block diagram of a defibrillator sys- 
tem with the nerve-heart defibrillator according to the 
invention. 

[0014] FIG. 2 is an example of a vagus nerve stimu- 
lator in the nerve-heart defibrillator. 
[0015] FIG. 3 shows illustrative examples of patterns 
of vagus nerve stimulation pulses. 
[0016] FIG. 4 shows an example of the constructive 
principles of a nerve electrode. 
[0017] Referring to the block diagram in FIG. 1 there 
is shown an example of a defibrillation system using the 
nerve-heart defibrillator according to the invention, in 
which 1 designates a defibrillator implant in general. The 
implant 1 has an enclosure which could consist of e.g. 
a titanium capsule 3. The implant 1 comprises a detec- 
tion block 5, a pacemaker block 7, which can emit stim- 
ulation pulses to the heart in both bradycardia and tach- 
ycardia, a block for nerve-heart defibrillation 9, a block 
for electrical defibrillation 11 , a control unit 13, a diag- 
nosis block 15 and a telemetry block 17, whereby the 
different blocks/units in the implant 1 communicate in- 
ternally across a databus 19. 

[0018] The implant 1 communicates with an external 
programmer 21 via the telemetry block 17, whereby 
communications primarily comprise the transmission of 
programming data to the implant 1 and transmission of 
diagnostic data, e.g. on different events in the heart, 
sensor signals and ECG signals, from the diagnostic 
block 15. 

[0019] The implant 1 is connected to a heart 25 via a 
system 23 of electrode leads with attendant electrodes 
for emitting pacing as well as defibrillation pulses (in- 
cluding even pulses with somewhat less energy than the 
level required for defibrillation, e.g. cardioversion puls- 
es) to the heart 25 and for picking up signals indicative 
of the hearts condition. It should be noted that FIG. 1 is 
only schematic, and the signals designating the heart's 
condition also encompass sensor signals from the sens- 
ing of heart-related physiological variables elsewhere in 
the body, e.g. hemodynamics (pressure/flow) in the vas- 
cular system. A blood pressure-sensing body could e. 
g. be arranged in the patient's neck area around a blood 
vessel (neck artery or vein), whereby the sensing body 
could consist of a ring-shaped (possibly suturable) hold- 



er device and a sensing device on the inside of the hold- 
er device in the form of a pressure-sensitive airbag. 
[0020] The implant 1 is also in connection with the 
sympathetic nerve 26 (a plus sign designates an acti- 
5 vating effect on heart activity) and the vagus nerve 27 
(a minus sign designates an inhibitory effect on heart 
activity) via the system 23 of electrodes and electrode 
leads in order to emit nerve-stimulating pulses to the 
vagus nerve 27 and blocking current to the sympathetic 
10 nerve 26 and for picking up heart-related nerve signals 
therefrom. 

[0021] The defibrillator implant 1 accordingly includes 
in addition to the nerve-heart defibrillator block 9 which 
is to be described e.g. the functions found in a modern 
defibrillator (AICD) of the kind noted above. Thus, the 
heart's condition is monitored in block 5 in an IECG- 
monitoring device 51 and in a sensor signal-monitoring 
device 52 (for e.g. hemodynamics). Heart-related nerve 
signals are also monitored in the detection block 5 in a 
nerve signal-monitoring device or neurosensor 53. Such 
a sensor 53 could consist of a comparator with a thresh- 
old value serving as a condition for the presence of an 
arrhythmia. If sensed nervous activity meets the condi- 
tion, the comparator issues an arrhythmia- indicating 
output signal. So normal sinus rhythm and abnormal 
conditions in the heart, the latter possibly being brady- 
cardia, hemodynamically unstable tachycardia and ven- 
tricular fibrillation requiring treatment, as well as nerve 
(sympathetic) signal activity indicating that the above 
conditions are established or impending, are detected 
in the detection block 5. 

[0022] Data from the detection block 5 are sent to the 
control unit 1 3 which, depending on the data, orders the 
requisite therapy, such as tachycardia-terminating heart 
stimulation, and also sends a command signal to at least 
one of the blocks 7, 9 and 1 1 , i.e. in the exemplified tach- 
ycardia-stimulating stimulation of the pacemaker block 
7. 

[0023] In addition to the nerve-heart defibrillator block 
9 and parts of the detection device 5 (the neurosensor 
53 in particular), the hitherto described parts and func- 
tions are conventional in nature, as noted above. So 
they will henceforth only be considered to the extent 
they relate to the nerve-heart stimulator block 9, which 
will now be described, and the neurosensor 53, to be 
described subsequently, in the following review. 
[0024] Block 9 consists of a current generator 91 for 
nerve stimulation and is capable of supplying nerve-ac- 
tivating pulsed current with a balanced average current 
level , e.g. with a frequency range of 20 to 50 Hz, a pulse 
amplitude of 0-9 V and a pulse width of 0.1-1 ms, from 
a nerve stimulator 910, in addition to nerve-blocking di- 
rect current/high-frequency current to be discussed sub- 
sequently. The block 9 further comprises a time control 
unit 92 which is capable of supplying control information 
to the current generator 91 on e.g. which activating and 
blocking pulses, pulse sequences and continuous out- 
put signals should be delivered via the electrode system 
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23 from the block 9 to the sympathetic nerve 26 and 
vagus nerve 27 respectively, and also when the pulses 
are to be emitted. It should also be noted that the pulses 
supplied from block 9 may additionally comprise other 
suitable forms of pulses, such as dual biphasic pulses 
and alternatingly biphasic pulses separated by a pulse 
interval. The current generator's 91 and the time control 
unit's 92 parameters are, like other parameters in the 
implant 1 , programmable via the telemetry unit 1 7. Ther- 
apy supplied from the block 9 can be supplied, repeat- 
edly if need be, over a period of time, e.g. 5 to 1 0 sec- 
onds, suitable to the therapy. The time control unit 92 is 
shown, merely for illustrative purposes, as a separate 
unit in the block 9. It can naturally be an integrated part 
of the current generator 91 . 

[0025] FIG. 2 shows an example of the nerve stimu- 
lator 91 0, which emits pulsed currentfor activating nerve 
stimulation, in the current generator 91. A voltage 
source 911 with a variable voltage V is connectable, via 
a switch 91 2, to a capacitor 91 3 with capacitance C. The 
capacitor 91 3 is also connectable, via the switch 91 2, to 
a capacitor 915, also with capacitance C. The capacitor 
915 is connectable, via a switch 914, to an electrode 
output terminal 917. The nerve stimulator 910 can as- 
sume two states, a first state when the two switches 91 2, 
91 4, both of which controlled in parallel by the time con- 
trol unit 92, assume the position marked a in FIG. 2 and 
a second state when the two switches 912,914 assume 
the position marked b. In the second state, the capaci- 
tors 913, 915 are connected in series, whereupon the 
capacitor 913, which is charged to voltage V from the 
voltage source 911 , is discharged via the capacitor 915 
and the electrode output terminals 91 6, 91 7. In the first 
state, the capacitor 913 is connected to the voltage 
source 91 1 by the switch 91 2, whereupon the capacitor 
913 is recharged to the voltage V. In the first state, the 
capacitor 91 5 is also discharged via the electrode output 
terminals 91 6, 91 7 and the patient. Control of events is 
exercised by the time control unit 92. The capacitance 
C for the capacitors 913,915 could e.g. be 1 00 u,F. 
[0026] Examples of pulses emitted by the block 9 are 
provided in FIG. 3. FIG. 3 shows the output signal over 
time t between the electrode output terminals 916, 917 
in FIG. 2. The pulse width t1 could be 0.5 ms, and the 
pulse interval t2 could be 50 ms (20 Hz) in moderate 
stimulation. In maximum stimulation, t2 is reduced to 
about 20 ms (50 Hz). The amplitude of the output volt- 
age V is not affected as long as V is above a threshold 
for stimulation of all fibers in the nerve. The threshold is 
electrode-related and amounts to about 5 volts for the 
electrode used here and described below. 
[0027] An electrode (to be described below for the 
vagus nerve in conjunction with FIG. 4) in the system 
23 and electrode cable for the respective nerve to be 
stimulated can, as far as the electrode cable is con- 
cerned, consist of one or more flexible electrical con- 
ductors made of e.g. MP35, each conductor being en- 
closed in electrical insulation made of e.g. silicone rub- 



ber. Collective silicone rubber insulation on the conduc- 
tors serves as the electrode cable's outer sheath. The 
electrode is devised for bipolar stimulation and has a 
first sub-electrode for the cathode and a second sub- 

5 electrode for the anode. 

[0028] In constructive respects, the sub-electrodes 
can be devised as cuffs, rings, helices or the like with e. 
g. platinum, and other electrically conducting metals 
and/or polymers, as well as carbon fibres/meshes, as 

10 electrode material in contact with the nerve and an elec- 
trically insulating and mechanically resilient sheath of 
silicone rubber around the electrode material, whereby 
the silicone rubber is pretensioned to some degree so 
the electrode, after implantation, retains mechanical 

15 and electrical contact with the nerve. The electrode can 
also be provided with suturing appliances and a device 
for mechanically relieving the load on the sub-elec- 
trodes, e.g. silicone rubber anchoring around the nerve 
with tensile relief for the sub-electrodes' conductors. 

20 The electrode could also be anchored, then with a con- 
structively adapted design, in a blood vessel, preferably 
a venous vessel, immediately adjacent to the nerve. 
[0029] A construction which is similar in ail essential 
respects to the construction described for the stimula- 

25 tion electrodes can also be used for the sensor electrode 
employed for sensing heart-related activity in the sym- 
pathetic nerve. The vagus nerve could also be used, but 
the description relates to the sympathetic nerve as an 
example, whereby the nerve signals are sent to the 

30 nerve signal monitoring device 53 in the detection block 
5. The sensor electrode for the sympathetic nerve 26 
can also be the same as the stimulation electrode for 
the sympathetic nerve 26. 

[0030] FIG. 4 shows an example of the construction 

35 principlesforacylindrical nerve electrode used hereand 
applicable to a nerve. The FIG. shows the vagus nerve 
27 and an electrode 24, consisting of a sub-electrode 
241 arranged distal to the heart and a sub-electrode 242 
arranged proximal to the heart 25, arranged thereon. 

40 The arrow in the FIG. 4 points towards the heart 25. The 
sub-electrodes 241 and 242 are for activating stimula- 
tion and connected via conductors in the system 23 
(FIG. 1) to the plus output terminal 916 and the minus 
output terminal 917 respectively of the nerve stimulator 

45 910. The result is that the main direction of nerve im- 
pulses is towards the heart 25. 
[0031] As previously noted, the current generator 91 
can also emit a current for blocking the sympathetic 
nerve 26, in addition to emitting the described pulses 

50 from the nerve stimulator 910 for activating the vagus 
nerve 27. One such blocking current can be achieved 
by additionally arranging in the current generator 91 a 
pole-reversed nerve stimulator 910, described in FIG. 
2, so the sub-electrode 242 becomes positive and so 

55 the sub-electrode 241 negative. Here, the frequency of 
the emitted blocking pulses should range from 200 to 
500 Hz so the action potential in the nerve never has 
time to drop. Another way to achieve a nerve blockage 
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is to provide the current generator 91 with a direct cur- 
rent generator for emitting a direct current which can be 
applied to the sympathetic nerve 26 as a direct current 
from the plus pole of the direct current generator for e. 
g. a few seconds. Also, instead of a direct current a 
square wave provided by a square wave generator can 
be employed. 

[0032] Stimulation and any sensor electrodes for the 
sympathetic nerve and the vagus nerve are preferably 
implanted in the patient's neck area. For the vagus 
nerve 27, the preferred implantation site is in the neck 
area by or near the right middle portion of the external 
carotid artery. For the sympathetic nerve, the preferred 
implantation site, as regards stimulation, is the ganglion 
stellatum, whereby an electrode adapted to use with this 
thickened part of the nerve is employed. 
[0033] The nerve-heart defibrillator described here 
and comprised in block 9 therefore achieves defibrilla- 
tion of the heart 25 by delivering an activating current to 
the vagus nerve 27 and a blocking current to the sym- 
pathetic nerve 26 from the block 9 in response to one 
or more fibrillation conditions detected by the devices 
51 , 52 and 53 in the detection block 5. If the defibrillation 
persists, despite this treatment (which can be repeated 
if necessary) from the nerve-heart defibrillator block 9, 
the control unit 13 can order collaboration with other 
parts of the defibrillator implant 1 which are relevant to 
the persistent fibrillation condition, so one or more elec- 
trical defibrillation shocks are emitted by the block 1 1 for 
electrical defibrillation. 

[0034] It should be noted that the nerve-heart stimu- 
lator 9 according to the invention in the defibrillator im- 
plant 1 is also capable of treating, as previously noted, 
impending but as yet unestablished fibrillation condi- 
tions (or other refractory tachyarrhythmia) by prophylac- 
tically applying an activating current to the vagus nerve 
27 and a blocking current to the sympathetic nerve 26, 
as described above. 

[0035] Here, the nerve signal monitoring device 53 
contributes to improved monitoring of the detection 
block 5 as regards tachyarrhythmias. The device 53 is 
e.g. arranged to be able to observe changes in the signal 
patterns of the autonomic nervous system generated by 
e.g. myocardial ischemia, a condition which often pre- 
cedes a tachyarrhythmia. When the signal patterns are 
registered with an electrode described here (FIG. 4) and 
these patterns are processed (e.g. compared to pat- 
terns in normal conditions), changes can be detected in 
good time before dangerous tachyarrhythmia becomes 
established. 

[0036] One example of the course in treatment with 
the nerve-heart defibrillator 9, utilizing the neurosensor 
53 and collaborating with other units in the defibrillator 
implant 1 , is provided below. 

[0037] As soon as the detector block 5 detects an im- 
pending fibrillation or some other dangerous, impending 
tachyrhythmia (e.g. a change in the activity of the auto- 
nomic nervous system), treatment from the block 9 can 



be started in the form of light activation of the vagus 
nerve 27 for 5 seconds. If the block 5 detects a return 
to a normal state for the heart 25, treatment is terminat- 
ed. But if the detector 5 continues to detect an abnormal 
s condition for the heart 25, treatment will continue, sup- 
plemented with blocking of the sympathetic nerve, pref- 
erably at the ganglion stellatum, for a few seconds. If 
heart activity drops below a given rate because of the 
current delivered to the vagus nerve and the sympathet- 
ic nerve, the pacemaker block 7 automatically begins 
stimulating the heart 25 in order to maintain or restore 
its sinus rhythm. Treatment is terminated if the detector 
5 now shows that the heart 25 has returned to a normal 
state. If this is not the case, the electrical defibrillator 
block 11 can be activated in order to shock the heart 25 
in the conventional way. 

[0038] Even if the nerve-heart stimulator 9 has been 
described for an application which also comprises many 
other units in a conventional implant, the described ap- 
plication obviously only shows the nerve-heart defibril- 
lator's 9 possibilities and shall not be interpreted as any 
restriction on its use. The nerve-heart stimulator 9 can 
also, in treatment of supraventricular arrhythmias, only 
comprise the parts which stimulate the vagus nerve. In 
the treatment of supraventricular arrhythmias, the 
nerve-heart stimulator does not necessarily have to be 
implanted in the patient's body. It can also be used ex- 
tracorporeally, e.g. for temporary use with appropriately 
situated external and internal nerve electrodes. 



Claims 

1 . A device for heart therapy which at least comprises 
35 a tachyarrhythmia detector unit (5), a control unit 
(1 3) and a current generator (91 ), whereby the cur- 
rent generator (91), controlled by the control unit 
(13), is arranged to emit via an electrode system 
(23, 24) a first, pulsed current to a physiological rep- 
40 resentative (27) of the parasympathetic nervous 
system in order to activate same in response to de- 
tection of an impending or established arrhythmia, 
characterized in that the current generator (91) is 
further arranged in the event of said detection to 
45 emit, via the electrode system (23), a second cur- 
rent to a physiological representative (26) of the 
sympathetic nervous system, adapted to block the 
same. 

50 2. A device according to claim 1 , characterized in that 
the first current emitted by the current generator 
(91) is generated by a first nerve stimulator (910) 
which is arranged to emit pulses with a pulse width 
of 0,1 - 1 ,0 ms, preferably about 0,5 ms at a pulse 
55 interval which can be varied from 20 to 50 ms. 

3. A device according to claim 2, characterized in that 
the second current emitted by the current generator 
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(91 ) is generated by a second nerve stimulator con- 
sisting of a pole-reversed first nerve stimulator 
(910), whereby the second pulse generator is also 
arranged to emit pulses with a pulse width of 0,1 - 
1 ,0 ms, preferably about 0,5 ms but at a pulse in- 
terval which can be varied from 2 to 5 ms. 

4. A device according to claim 1 or 2, characterized 
in that the second current emitted by the current 
generator (91 ) is generated by a direct current gen- 
erator or a square wave generator in the current 
generator (91). 

5. A device according to any of the previous claims, 
characterized in that the electrode system (23) 
connected to the current generator (91) comprises 
at least one bipolar nerve electrode (24) for the 
physiological representative (27, 26) of the para- 
sympathetic nervous system and the sympathetic 
nervous system respectively. 

6. A device according to claim 5, characterized in that 
the bipolar electrode (24) comprises a first sub- 
electrode (241 ) and a second sub-electrode (242) 
arranged to be mounted at a nerve with a mutual 
distance in the length direction thereof. 

7. A device according to claim 6, characterized in that 
the first sub-electrode (241) and the second sub- 
electrode (242) of the nerve electrode (24) which is 
to be applied to the representative (27) of the par- 
asympathetic nervous system are connected to the 
first nerve stimulator's (91 0) positive output terminal 
(916) and negative output terminal (917) respec- 
tively. 

8. A device according to claim 6 or 7, characterized 
in that the first sub-electrode (241 ) and the second 
sub-electrode (242) of the nerve electrode (24) 
which is applied to the representative (27) of the 
sympathetic nervous system are connected to the 
second nerve stimulator's negative output terminal 
and positive output terminal respectively. 

9. A device according to claim 6 or 7 characterized 
in that the first sub-electrode (241 ) and the second 
sub-electrode (242) of the nerve electrode (24) 
which is applied to the representative (27) of the 
sympathetic nervous system are connected to the 
direct current generator's negative output terminal 
and positive output terminal respectively. 

10. A device according to any of the preceding claims, 
characterized in that it further comprises at least a 
pacemaker unit (7) and a defibrillator/cardioversion 
unit (11), whereby the current generator (91), con- 
trolled by the control unit (1 3), is arranged to collab- 
orate with the latter units (7, 11) in heart therapy. 



Patentanspruche 

1. Eine Vorrichtung zur Herztherapie, die zumindest 
eine Detektoreinheit (5) fur Tachyarrhythmie, eine 

5 Steuereinheit (13) und einen Stromgenerator (91) 
aufweist, wobei der Stromgenerator (91), gesteuert 
durch die Steuereinheit (13), dazu vorgesehen ist, 
uber ein Elektrodensystem (23, 24) einen ersten, 
pulsierenden Strom an einen physiologischen Ver- 

10 treter (27) des parasympathischen Nervensystems 
abzugeben, urn dieses in Erwiderung auf die De- 
tektion einer bevorstehenden oder bestehenden 
Arrhythmie zu aktivieren, dadurch gekennzeich- 
net, daft der Stromgenerator (91 ) weiterhin im Falle 

15 dieser Detektion dazu vorgesehen ist, uber das 
Elektrodensystem (23) einen zweiten Strom an ei- 
nen physiologischen Vertreter (26) des sympathi- 
. schen Nervensystems abzugeben, der angepaftt 
ist, dieses zu blockieren. 

20 

2. Eine Vorrichtung nach Anspruch 1 , dadurch ge- 
kennzeichnet, daft der erste Strom, der von den 
Stromgenerator (91) abgegeben wird, durch einen 
ersten Nervenstimulator (910) erzeugtwird, derda- 

25 zu vorgesehen ist, einen Impuls mit einer Impuls- 
breite von 0,1 - 1 ,0 ms, vorzugsweise etwa 0,5 ms 
in einem Impulsintervall, das von 20 bis 50 ms va- 
riiert werden kann, abzugeben. 

30 3. Eine Vorrichtung nach Anspruch 2, dadurch ge- 
kennzeichnet, daft der zweite Strom, der von dem 
Stromgenerator (91) abgegeben wird, durch einen 
zweiten Nervenstimulator, deraus einem umgepol- 
ten ersten Nervenstimulator (910) besteht, erzeugt 

35 wird, wobei der zweite Impulsgenerator auch dazu 
vorgesehen ist, Impulse mit einer Impulsbreite von 
0,1 - 1 ,0 ms, vorzugsweise 0,5 ms, aber in einem 
Impulsintervall, das von 2 bis 5 ms variiert werden 
kann, abzugeben. 

40 

4. Eine Vorrichtung nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daft der zweite Strom, der durch 
den Stromgenerator (91) erzeugt wird, durch einen 
Direktstromgenerator oder einen Rechteckwellen- 

45 generator in dem Stromgenerator (91 ) erzeugt wird. 

5. Eine Vorrichtung nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daft das mit 
dem Stromgenerator (91) verbundene Elektroden- 

50 system (23) zumindest eine bipolare Nervenelek- 
trode (24) fur den physiologischen Vertreter (27, 26) 
des parasympathischen Nervensystems bezie- 
hungsweise des sympathischen Nervensystems 
aufweist. 

55 

6. Eine Vorrichtung nach Anspruch 5, dadurch ge- 
kennzeichnet, daft die bipolare Elektrode (24) eine 
erste Unterelektrode (241) und eine zweite Unter- 
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elektrode (242) aufweist, die dazu vorgesehen sind, 
an einem Nerven mit einem gegenseitigen Abstand 
in der Langsrichtung desselben angebracht zu wer- 
den. 

7. Eine Vorrichtung nach Anspruch 6, dadurch ge- 
kennzeichnet, daB die erste Unterelektrode (241) 
und die zweite Unterelektrode (242) der Nerven- 
elektrode (24), die an den Vertreter (27) des para- 
sympathischen Nervensystems angelegt werden 
soli, mit dem positiven AusgangsanschluB (916) 
beziehungsweise dem negativen Ausgangsan- 
schluB (917) des ersten Nervenstimulators (910) 
verbunden sind. 

8. Eine Vorrichtung nach Anspruch 6 oder 7, dadurch 
gekennzeichnet, daB die erste Unterelektrode 
(241) und die zweite Unterelektrode (242) der Ner- 
venelektrode (24), die an den Vertreter (27) des 
sympathischen Nervensystems angelegt ist, mit 
dem negativen AusgangsanschluB beziehungswei- 
se dem positiven AusgangsanschluB des zweiten 
Nervenstimulators verbunden sind. 

9. Eine Vorrichtung nach Anspruch 6 oder 7, dadurch 
gekennzeichnet, daB die erste Unterelektrode 
(241) und die zweite Unterelektrode (242) der Ner- 
venelektrode (24), die an den Vertreter (27) des 
sympathischen Nervensystems angelegt ist, mit 
dem negativen AusgangsanschluB beziehungswei- 
se dem positiven AusgangsanschluB des Direkt- 
stromgenerators verbunden sind. 

10. Eine Vorrichtung nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daB sie 
weiterhin zumindest eine Herzschrittmachereinheit 
(7) und eine Defibrillator/Kardiovertereinheit (11) 
aufweist, wobei der Stromgenerator (91 ), gesteuert 
durch die Steuereinheit (13), dazu vorgesehen ist, 
bei der Herztherapie mit letzteren (7, 11) zusam- 
menzuarbeiten. 



R even di cations 

1. Dispositif de therapie cardiaque qui comporte au 
moins une unite (5) formant detecteur de tachya- 
rythmie, une unite (13) de commande et un gene- 
rates (91) de courant, le generateur (91) de cou- 
rant, commande par I'unite (13) de commande, 
6tant dispose de maniere a emettre, par I'interme- 
diaire d'un systeme (23, 24) d'electrode, un premier 
courant pulse a un representant (27) physio logique 
du systeme nerveux parasympathiqueafin d'activer 
• celui-ci en reponse a la detection d'une arythmie 
eteblie ou imminente, caracterise en ce que le ge- 
nerateur (91 ) de courant est dispose en outre dans 
le cas de la detection pour emettre, par I'interme- 



diaire du systeme (23) d'electrode, un second cou- 
rant vers un representant (26) physiologique du 
systeme nerveux sympathique, concu pour bloquer 
celui-ci. 

5 

2. Dispositif suivant la revendication 1 , caracterise en 
ce que le premier courant emis par le generateur 
(91) de courant est produit par un premier stimula- 
teur (910) de nerf qui est dispose de maniere a 
io Smettre des impulsions ayant une largeur d'impul- 
sion de 0,1 a 1 ,0 ms, de preference environ 0,5 ms 
a un intervalle d'impulsion qui peut varier entre 20 
et 50 ms. 

*5 3. Dispositif suivant la revendication 2, caracterise en 
ce que le second courant emis par le generateur 
(91) de courant est produit par un second stimula- 
teur de nerf constitue d'un premier stimulateur (91 0) 
de nerf a pole inverse, le second generateur d'im- 

20 pulsion etant egalement dispose pour emettre des 
impulsions avec une largeur d'impulsion de 0,1 a 
1,0 ms, de preference environ 0,5 ms, mais a un 
intervalle d'impulsion qui peut varier entre 2 et 5 ms. 

25 4. Dispositif suivant la revendication 1 ou 2, caracte- 
rise en ce que le second courant emis par le gene- 
rateur (91 ) de courant est produit par un generateur 
de courant continu ou un generateur a onde carree 
dans le generateur (91) de courant. 

30 

5. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, caracterise en ce que le syste- 
me (23) d'electrode relie au generateur (91 ) de cou- 
rant comporte au moins une electrode (24) de nerf 

35 bipolaire pour les representants (27, 26) physiolo- 
giques du systeme nerveux parasympathique et du 
systeme nerveux sympathique respectivement. 

6. Dispositif suivant la revendication 5, caracterise en 
40 . ce que I'electrode (24) bipolaire comporte une pre- 
miere sous-electrode (241) et une seconde sous- 
electrode (242) disposees pour etre montees au ni- 
veau d'un nerf a une distance I'une de I'autre suivant 
sa direction en longueur. 

45 

7. Dispositif suivant la revendication 6, caracterise en 
ce que la premiere sous-electrode (241) et la se- 
conde sous-electrode (242) de I'electrode (24) de 
nerf qui doit etre appliquee au representant (27) du 

50 systeme nerveux parasympathique sont connec- 
tees a la borne (916) de sortie positive du premier 
stimulateur (91 0) de nerf et a la borne (91 7) de sor- 
tie negative du premier stimulateur (910) de nerf 
respectivement. 

55 

8. Dispositif suivant la revendication 6 ou 7, caracte- 
rise en ce la premiere sous-electrode (241) et la se- 
conde sous-electrode (242) de I'electrode (24) de 
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nerf qui est appliquee au representant (27) du sys- 
teme nerveux sympathique sont connectees a la 
borne de sortie negative du second stimulateur de 
nerf et a la borne de sortie positive du second sti- 
mulateur de nerf respectivement. s 

9. Dispositif suivant la revendication 6 ou 7, caracte- 
rise en ce que la premiere sous-electrode (241) et 
la seconde sous-electrode (242) de I'electrode (24) 

-de nerf qui est appliquee au representant (27) du 10 
systeme nerveux sympathique sont connectees a 
la borne de sortie negative du g6nerateur de cou- 
rant continu et a la borne de sortie positive du ge- 
n6rateur de courant continu respectivement. 

15 

10. Dispositif suivant Tune quelconque des revendica- 
tions precedentes, caracterise en ce qu'il comporte 
en outre au moins une unite (7) formant stimulateur 
cardiaque et une unite (11) de cardioversion/defi- 
brillateur, le generateur (91 ) de courant, commande 20 
par I'unite (13) de commande, etant dispose pour 

col laborer avec les unites (7, 11) mentionnees pour 
une therapie du coeur. 
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FIG 2 
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FIG 4 




11 



